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Why polar? Why JPSS?

Microwave and Infrared Sounders have

Huge Impacts in Forecasts
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Advanced Technology Microwave Sounder (ATMS)

Resolution: ATMSvs. AMSU

K  kn (track)

AMSU *30 e e ATMS S .
. . B \\i\ N M:.'-“".Z":-a\\‘ = - _*---' .
Sounding data provides: i &\E‘XW \§<E“ {1 55 o I
. . 5N AR 234
= 3-D temperature and moisture profiles _ g o |
= Rainfallrates S = e 0 s
. . . \/J 226 :
= Snowl/ice information - N
15°N 226 a0
90°W ° ° ° 90°W 80°W 70@ 4 *

Sounding data improves:
» Short- and medium-term forecasting
= Storm tracking

Higherresolution—Wider swath—Much smaller gaps between passes

Rainfall rates during Hurricane Sandy
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ATMS - channels are selected to observed atmospheric
temperature, water vapor, surface emission, scattering
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ATMS Weighting Functions
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JPSS Program Data Products

~

N,

CriS (5 EDRs)

VIIRS (26 EDRs) CERES' )y
AP, RDR, SDR AP, RDR AP, RDR, OSDR \
EDRs EDRs:  Carbon Dioxide (CO:) \ AMSR2 (11 EDRs)?
Active Fires Land Surface Temperature f;rr:or:dmm:’ \ sy AP, ROR, SESCIES
Albedo (Surface) Ocean Color/Chiorophyll | Methane (CHe) \ =
Aerosol Optical Thickness Quarterly Surface Type Outguing Longwess ERREER . Cloud Liquid Water Sea Surface Wind Spoed
Aerosol Particle Size Parameter  Sea lce Characterization | e Saow Lo
b Precipitation Type/Rate Snow Water Equivalent
o Sow o CriS/ATMS | Total Precipitable Water  Soil Moisture
o Sutaos IS (2 ED== y Sea ke Characterization  Surface Type
Cloud Effective Particle Size Suspended Matter Y Sea Surface Temperature
Cloud Optical Thickness Vegetation Indices ' EDRs: Atm Vertical Temperature Profile
Cloud Top Height Green Vegetation Fraction Atm Vertical Moisture Profile
Cloud Top Pressure Polar Winds
Cloud Top Temperature Sea Surface Temperature -
Cloud Mask Vegetation Health Index Suite .
Ice Surface Temperature ATMS (11 EDRs)
O Imagery AP, RDR, SDR, OTDR
" EDRs:  Cloud Liquid Water Sea Ice Concentration
Imagery Snow Cover
Land Surface Emissivity Snow Water Equivalent
Land Surface Temperature Temperature Profile
" OMPS-Nadir Moisture Profile Total Precipitable Water
(2 ED:;L' spp'(| Rl Rae
OMPS-N AP,
EDRs: Oy Total Column KEY
O: Nadir Profile AP - Application Packet
R~
OMPS-Limb? ggR - SR:wnsc?ra Baaﬁ"fa’ﬂr&m
OMPS-L AP, RDR TDR - Temperature Data Record
EDR - Environmental Data Record
() - Products with Key Performance Paramelers
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ATMS Products

Suomi NPP ATMS - MIRS Total Precipitable Water - A di
10 Jul 2017

g Suomi NPP ATMS - MIRS Water Vapor Content 400 mb - Ascending
10 Jul 2017

C' | @ Secure | https://www.star.nesdis.noaa.gov/jpss/EDRs/products_MiRS.php

TN : N S
\ g nvironmental Data Récords ]
Product Monitoring'for weather, climate and environniental applications X Search STAR . u’

[ESSIEDRILIM site Browse: SNPP MiRS
+ Personnel

A R
e eptons | 12012017 500ET | 1609 UTG ===

DR Products Select a parameter: Total Sea Ice Concentration - Antarctic Select a Date:

+ Active Fires [Total Sea Ice ~ Antarctic v Asc ¥ B 0710207
* Aerosols

+ Albedo : e, "

| e e Suomi NPP ATMS - MIRS Sea Ice Concentration (%) - Ascending

# Clouds 10 Jul 2017

+ Cryosphere - Ice

+ Cryosphere - Snow )

+ GCOM AMSR2 Products

+ Imagery - DNB

+ Land Surface Temperature

* MiRS Soundings >>

*NUCAPS Soundings

+ Ocean Color

+ Ozone

NOAANESDISISTAR +Polar Winds

+ Sea Surface Temperature

+ Surface Type }7
+ Vegetation Indices

+ Vegetation Health
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Suomi NPP ATMS - MIRS Rain Rate - Ascending

. N Data and images displayed

Suomi NPP ATMS MIRS T 800 mb, A d 10 Jul 2017 on STAR sites are provided b

for experimental use only 0
10 Jul 2017 and are not official

operational NOAA products.

More information>>
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https://www.star.nesdis.noaa.gov/jpss/EDRs/products  MiRS.php
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Example of lower tropospheric Temperature

MIRS NPP Temperature (K} on latitude 40° Des 2014—01-04
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ATMS penetration of clouds reveals the transport of the Polar Vortex that impacted the US with large swath
of record cold temperatures. The peak for DC area was 1/7/14. Above left are vertical cross-sections of
temperature comparing January 4 with January 6, showing normal air temperature at ~ 23000 feet (-45 to
-10 F, Winter) reached the surface on 1/6/14.
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ATMS Measures Vertical Profiles

Cross section of Antenna Temperature for ATMS chl-15 (K), Latitude 10
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Direct Assimilation of ATMS into Models

Experimental results showing improvements in Sandy track forecasts from
Hurricane Weather Research Forecast model with ATMS
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ATMS Monitors Snow

NOAA MIRS Composite Snow Water Equivalent (cm) 11 Feb 2014
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Composite includes data from: NOAA and Metop AMSU, DMSP SSMIS, and S-NPP ATMS sensors
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ATMS Monitors Ice

Suomi NPP ATMS - MIRS First Year Sea Ice Concentration (%) - Ascending Suomi NPP - ATMS - MIRS First Year Sea Ice Concentration (%) - Ascending
14 Sep 2016 24 Feb 2016

Y . e Y . e
NoData QC Fail Land 0O 10 20 30 40 50 60 70 80 90 100 w NoData  QC Fail Land 0 10 20 30 40 S50 60 70 8 9 100 w
V First Year Sea Ice Concentration (%)

First Year Sea Ice Concentration (%)

NOAA/NESDIS/STAR NOAA/NESDIS/STAR

JPSS Program « OFFICIAL USE ONLY 12



MiRS V11 Rainfall:
Typhoon Neoguri on 7 July 2014

Liquid Water Path 21
(RWP+CLW), mm

* SNPP/ATMS data

* Cyclone impacted
Okinawa on 8 July
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Multiple Orbits Create Better Coverage

Tb (K) at 10.9 umor 52.8 GHz
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Atmospheric Rivers from Microwave Sounders
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Summary

ATMS and our legacy microwave sounders provides
critical data for weather forecasting.

MSU/AMSU—A Global Mean Layer Temperature Anomaly Time Series
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Long-term records of atmospheric temperature
and water vapor.
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